Divalent cations seem to play an essential role in stabilizing the structure of biomembranes. Their removal may lead to the detachment of certain membrane proteins, like the adenosine triphosphatase of microbial membranes (1, 9, 18) , and to the disintegration of the lipopolysaccharide-containing outer membrane of gram-negative bacteria (2) . In halophilic bacteria, partial removal of cations is enough to cause the complete disaggregation of the cell membranes (3) .
It has been suggested that divalent cations stabilize membrane structure by forming intraand intermolecular cross-links, such as between the phosphate groups of membrane phospholipids and the carboxyl groups of membrane proteins (8) . The divalent cation also may link phosphate groups of adjacent phospholipid molecules and thus confer a measure of extensibility on the lipid layer which probably forms the biomembrane backbone (6) .
It has been shown also that divalent cations are essential for the reconstitution of several types of biomembranes (22) . Mg2+ or some other cation is required for the reaggregation of solubilized mycoplasma membranes to membranous structures (7, 23, 24, 26, 29) , the concentration of the cation determining the lipidto-protein ratio in the reaggregated membranes (24, 26) . Here the divalent cation probably neutralizes negatively charged groups of membrane lipids and proteins which interfere with membrane reassembly by electrostatic repulsion. As in native membranes, it probably also enhances stability by inter-or intra-chain cross-linking through protein carboxyl or lipid phosphate groups (22) .
In spite of the important structural role of divalent cations, little is known about their actual content in mycoplasma and other microbial membranes (2, (4) (5) (6) (7) 25 ACi of [9, 10-'Hloleic acid (Radiochemical Centre, Amer- sham, England) per liter of the growth medium. Over 90% of the label incorporated by the cells was found in membrane glycolipids and phospholipids which constitute over 90% of the total membrane lipids of A. laidlawii (10) . The organisms were harvested after 18 hr of incubation at 37 C.
Native and reaggregated membrane preparations. Cell membranes were isolated by osmotic lysis of the organisms (26 Magnesium in reaggregated membranes. Table 2 shows that the reaggregated membranes contain much more Mg2+ than the native membranes. Analysis of the Mg2+ distribution in the membrane showed most of it to be bound to the lipid component, both in native and reaggregated membranes, more so in reaggregated membranes formed by dialysis against 5 mM MgCl2, which also have the highest lipid-to-protein ration (Table 2) . Nevertheless, Mg2+ concentration is still expressed as hominis membranes may probably be associated with the recent finding (S. Rottem, unpublished data) that M. hominis membrane lipids contain significantly less polar lipids and more neutral lipids than the membranes of the other mycoplasmas examined; considering that, as will be shown, the phosphate groups in the phospholipids appear to be the major binding sites for cations. The fact that M. hominis was grown in a slightly modified medium adjusted to an acid pH may also be associated with the lower Mg2+ level since under these conditions the dissociation of the anionic groups on the membrane will be decreased.
The marked preponderance of Mg2+ over Ca2+ in A. laidlawii membranes appears to reflect the low Ca2+ content of the growth medium rather than a preferential binding of Mg2 . This is borne out by the findings that enrichment of the growth medium with Ca2+ increased the Ca2+ content of the membrane (25) and thus expose more carboxyl groups for interaction with the cation. The fact that the reassociation of the solubilized membrane components to membranous structures did not decrease the Mg2+ level to that of the native membranes may be taken as additional evidence of the reaggregated mycoplasma membranes differing in molecular organization from the native membranes (11, 15, 16, 22, 30) . The release of about 62% of the protein of reaggregated membranes by the Marchesi procedure (14) as against only 14% of the native membrane protein and the more effective digestion of reaggregated membrane proteins by Pronase (Table 4 ) also seem to point in the same direction and support the hypothesis that the proteins of reaggregated mycoplasma membranes are spread tangentially over the surfaces of the lipid bilayer, whereas in native membranes some of them are immersed within the lipid matrix (11, 22) .
Contrary to our findings, Engelman and Morowitz (7) found about the same Mg2+ content in native and reaggregated mycoplasma membranes. A possible explanation for the discrepancy could be that Engelman and Morowitz added the Mg2+ to the reaggregation mixture after the removal of sodium dodecyl sulfate. Although the binding of the anionic detergent molecules to membrane components might be assumed to provide extra binding sites for Mg2+, the removal of the detergent before reaggregation brought about no significant reduction in the Mg2+ content of the reaggregated material ( (20) . How strongly is the Mg2+ attached to the membrane? Our results indicate that most of it-the loosely-bound Mg2+-can be removed by EDTA. Interestingly enough, however, the amount remaining in EDTA-treated native and reaggregated membranes is about the same, in spite of the fact that before EDTA treatment the reaggregated membranes contained about 6-8 times more Mg2+. Hence a small, but fairly constant, amount of Mg2+ is apparently unavailable for chelation in the native and reconstituted membranes (29) .
